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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa 1O XMMHUKM Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3ylbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPeACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBEe (QeaepanbHONl pabdoueil mporpaMmbl
BOCIIUTAHUS U C YYCTOM KOHIICIMHU MPENOJaBaHUsl YYEOHOTO MpeIMeTa « XUMUSH
B 00pa3oBarteNbHbIX Oopranu3anusax Poccuiickoit @eaepariuu.

[Iporpamma 1Mo XMMHUM JAaC€T TPEACTaBICHUE O IEJsIX, OOIIeH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU Y4eOHOIO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE IpPEeIMETHOE coJiepKaHue,
MpeaycCMaTpuBaeT paclpeleleHue ero Mo KilaccaM M CTPYKTypUpPOBaHUE IO
pazjieliaM U TeMaM MPOrpamMMbl MO XUMHUHU, OMNPEACNSICT KOJIMYECTBEHHBIE U
Kaue€CTBEHHBIEC XapaKTepUCTUKU COJIEpKaHMs, PEKOMEHAYEMYIO
MOCJEN0BATEIbHOCTh W3YYEHHUS] XHUMUU C YYE€TOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OMNpeAeisieT BO3MOXHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TPeOOBaHUM K
pe3ynbTaTam 0O0y4eHUs XUMUW Ha YPOBHE IeJIe N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATENILHOM JI€ATEbHOCTH OOYYarolerocs IO OCBOEHUIO
y4eOHOr0 CoIepKaHusl.

3HaHWE XUMHUHU CIY>KUT OCHOBOM i1 (POpMHpOBaHUS MHUPOBO33PECHUS
oOy4Jaronierocsi, €ro MpeAcTaBiICHUl O MAaTepUaILHOM €IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XUMHEH TPEICTABICHUS O B3aMMOIPEBPANICHUSX
SHEPTUU U 00 DBOJIONMU BEHIECTB B MPUPOJIE, O MYTAX pEUIeHUs TI00ATbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI 4YEJIOBEUYECTBA — CHIPHEBOM, DHEPTrETHUECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenune xumumu:

CIOCOOCTBYET  pealu3alMd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €¢ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMUPOBAHHNE MBIIIJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB WX CaMOCTOSITEIBPHOW  Y4eOHOW JIeATEeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHMM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B MPOo(PecCuoHaIbLHON AeSTETbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHHS], 3aKJIaJbIBA€T OCHOBBI
[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJIICTCS OTBETCTBEHHBIM
ATanoM B OPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUaOIIUXCS;



crocoO0CTBYeT OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4HbIM 3HAHUAM, K IPUPO/JIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHbIe HampaBlICHUS B OOYYCHHHM XHMHH OOECIEYMBAIOTCS CHEIU(UKON
COJICp)KaHUSl  Yy4yeOHOro  TpeAMeTa, KOTOpPbIM  SIBJIAETCS  MEeAaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUU Ha ONpPEIEeICHHOM dTane e
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYArOIIMMUCS CHCTEMBbI TEPBOHAYAIBHBIX TMOHATANW XUMHH, OCHOB
HEOPraHMYECKOM XHWMHM H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX ITOHSATHH
OpraHUYECKON XHUMUHU.

CtpykTypa cojepkaHusl MPOrpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojxojia K e¢ u3ydeHuro. ColiepkaHue CKIIAIbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEI0BATEIBHOTO PAa3BUTUSA 3HAHUM HA OCHOBE TEOPETUYECKHUX IPEICTABICHUIN
Pa3HOIO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanyeckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHUS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpelacTaBlieHUd 00 AJIEKTPOJUTHYECKON NHMCCOIMAllMA BEIIECTB B
pacTBOpax.

TeopeTnueckne 3HaHHWS PAcCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIHHO OT OJIHOTO
YPOBHS K JPYroMmy, BBIMONHSAS (YHKIHM OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMbIX BEIIECTB.

OcBoeHnue mporpaMMmbl MO XUMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
e¢ CHUCTEeMHON NPHUPOJIbI, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHUIO H
METOJaM TO3HaHHS B Hayke. M3yueHne XUMUU TPOUCXOIUT C MPUBICYEHUEM
3HAHWN W3 paHee M3yYEHHBIX YUeOHBIX MpeamMeToB: «OKpYXKaomuid MU,
«buomnorus. 5—7 knaccel» u «duznka. 7 Kimacc.

[Ipy w3ydyeHHMM XUMHUU TPOUCXOAUT (GOPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JEATEIbHOCTH 4YEJIOBEKA M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJbTYpHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (OPMHPOBAHUM CHUCTEMBI XMMHYECKHX
3HAHUW — BaKHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKHUX MOJIOKESHUM,
JOCTYITHBIX 000OIIEHUI MUPOBO33PEHUYECKOTO XapakTepa, si3blka HAYKH, B



OpUOOIIEHMM K HAy4yHbIM METOJaM T[O3HaHUS MpPU M3YyYEHUHU BEUIECTB U
XUMHUYECKUX PeaKiuii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW U Y4EOHO-UCCIIEA0BATENbCKON
JeSTEIbHOCTH, OCBOCHHMM TMpaBWJ 0O€30MacHOTO OOpallleHus C BellecTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUHU HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUsI BaKHOE
3HAYE€HHUE MPUOOPENH TaKUE 1NN, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBbHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a/1anTHPOBATHCS K OBICTPO MEHSIOUUMCS YCIOBUSIM JKU3HU;

—  HampaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHHUE
oOyyaromuxcsit K CaMOCTOATEIbHOW I103HABATEIbHOU JIE€ATEIbHOCTH, HAyYHBIM
METOJIlaM TMO3HaHUs, (POPMUPYIOINIUM MOTHUBAIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUYatOITUMUCS
OMbITa Pa3HOOOpPa3HOW MAESATEIBbHOCTH, MO3HAHHWA W CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), MMEIOIUX YHUBEPCAJIbHOE 3HAUYEHUE MJis
pa3IMYHBIX BUOB JIEATEIHHOCTH;

— (opmupoBanue oOmENd (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBSCHATP M OLIEHUBATH SIBJICHUS
OKpY>KaIOIlIET0 MHpA, UCIOJIb3Ys 3HAHMUS U OMbIT, MOJIYYEHHbIE NPU H3YUEHUU
XUMHH, TPUMEHATh UX MNpPHU pEIIeHUH MpoOJeM B IOBCEAHEBHOW XKU3HU MU
TPYZIOBOU JEATEIBHOCTH;

— (¢opmupoBaHHe y OOy4YalOMIMXCS TyMaHUCTUYECKUX OTHOUICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKH SKOJIOTMUYECKU
11eJIECO00Pa3HOro0 TOBEAEHUST B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPAHEHUS CBOETO 3/I0POBbsI U OKPYKarOLEH IPUPOJIHON CPEIBI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIMTAHUI0 HAa OCHOBE YCBOEHHSA OOIIEYEOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANPaBIEHHOCTU AAJbHEHIIETOo
oOy4eHwusI.

OOmiee YMCIO YACOB, OTBEACHHBIX [UISI H3YYCHHMs] XUMHUH Ha YpOBHE
OCHOBHOT0 0011ero o0Opa3zoBanusi, coctapiiser 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIEe XUMHYECKUE OHATHSA

[Ipeamer xumun. Posib XUMHUM B KU3HHU YeJIOBEKa. XUMUSL B CUCTEME HayK.
Tena wm BemectBa. dHU3MUYECKHUE CBOWMCTBA BEHIECTB. ATrpPErarHoe COCTOSIHHE
BemlecTB. [loHsATHE O MeTOAax MO3HAHMS B XMMHH. UHCThIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI W MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckass Qopmyina. BaneHTHOCTh aTOMOB XUMHYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHOocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBast JoJi1 XUMUYECKOTO 3JIE€MEHTa B
COCIMHEHHUH.

KonungectBo BemectBa. Monbs. MoisipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHUCla CTPYKTYpHBIX €IUHUI BeniecTBa. Pacuersl mo Qopmynam
XUMHUYECKUX COCTUHEHUN.

®u3znyecKkre U XMMUYECKUE SIBJICHUA. XUMUYECKasl peakius U €€ MPU3HAKY.
3aKOH COXpaHEHHs Macchl BeUIeCTB. XUMUYeCKUe ypaBHeHMs. Knaccudpukanus
XUMHUYECKUX peaKlMi (COeIUHEHMS, pa3I0KEeHUs, 3aMEILeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJOM, MpaBUiIaMH paboThl B Jab0OpaTopuu u
nprueMamMu 0OpaleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHHEM, U3YUCHUE U OMUCAHUE
(u3MUecKMX CBOMCTB O00pa3LoOB HEOPraHMYECKUX BEIIECTB, HAOIOJIEHUE
¢u3nueckux (IMJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpPaHUE caxapa B CTYIKE,
KUIEHUE M KOHAEHCAIUsl BOJAbI) U XMMUYECKUX (TOpPEHHE CBEYM, MPOKAIMBAHHE
METHOM MTPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTOMN) SBJICHUM, HAOMIOACHUE U
ONMCAHUE NPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakuui (pas3io’KeHue caxapa,
B3aMMOJIEWCTBHE CEPHON KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THMAPOKCHIA
meau (II) npu HarpeBanuu, B3auMoJIeHCTBUE Kele3a ¢ pacTBopoM cos meau (11),
M3Yy4YE€HHUE CIIOCOOOB pa3eIeHHus CMeced: ¢ MOMOIIbI0 MarHura, (GUIbTPOBaHHE,
BbIMIApMBaHUE, NUCTWUIALKSA, XpoMaTtorpadus, NpoBeIeHIEe OYUCTKH MOBAPEHHON
coiu, HaOJIOJAEHHME U  ONHCaHHe  pe3yJbTaTOB  MPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHHe MOJENeHd MOJEKYI
(1IapoCTep>KHEBBIX ).

BaxHeliue npeIcTaBUTe I HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT M MpocToe
BemiecTBo. HaxoxneHwe kucimopona B MpHpPOAE, (PU3MUYECKHE U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcupabl. I[Ipumenenune kuciopona. CrocoObl



MOJIy4eHHUs] KHCIIopoja B JjabopaTtopuud W mpombinuieHHOCTH. KpyroBopor
Kucnopoa B mpupoje. O30H — aioTpornHas MoAU(PHUKAIIS KUCIOPOa.

TemnmoBoit 3p(}HeKT XUMHUECKON peaklnd, TEPMOXMMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHYECKHE peaKUuU. TOIIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — smemeHT u mnpocroe BemecTBo. HaxoxkaeHue Bomopona B
npupoae, Gu3udeckne W XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u comnu.

MoutsipHbIit 00BEM ra3oB. PacueThl o XUMUYECKUM YPaBHEHUSIM.

dusnyueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacepimieHHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B Ipupozie U B KU3HU 4esioBeka. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHue NpUpoAHbIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranmdyeckux coeauHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cojJeoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEpHbIE) U
HeconeoOpazyromue. Homenknarypa oxcuaoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnue okcuaos.

OcHoBanusa. Krnaccudukaruss OCHOBaHWN: IIEJIOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHnknarypa ocHoBaHuil. Pu3nyeckue M XMUMHUUYECKHE CBOMCTBA
ocHoBaHui. [lomyueHne OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenkinarypa kucnor. Ousndeckue u
XUMHUYECKHe cBoMcTBa KuHCIOT. Pang axtmBHOocTH MertamioB H. H. bekerosa.
[Tomy4yeHue KUcIor.

Conu. HomeHnknarypa coiieil. @U3ndeckne U XUMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue comnen.

I'eneTnueckas CBSI3b MEKy KJIaCCaMHU HEOPTAHUYECKUX COETUHEHHUIA.

Xumuueckuii IKCnepumMenm:

KAuE€CTBEHHOE OMNPENEIICHUE COJEPkKAHU KUCIOpoAa B BO3yX€E, IMOJTyUYECHHE,
coOupanue, pacno3HaBaHWE U W3YYEHHUE CBOWCTB KHCIOpOAa, HaOI0IeHNe
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM U YCIOBUSI BO3HUKHOBEHHUS W
npeKpaileHus TopeHust (Mmokapa), O3HAKOMJIEHHE ¢ oO0pa3llaMu OKCHUJIOB H
OTMMCaHUE WX CBOWCTB, MOJIydeHHE, COOMpaHUE, pAaClOo3HABAaHWE U H3YUCHHE
CBOMCTB BOJiopoja (ropeHue), BzauMojieicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOJCHUE O0pa3IloB BEIIECTB
KOJMU4eCcTBOM 1 MOJb, HMCCIIEIOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TIPUTOTOBICHUE PACTBOPOB C OMNPEACICHHON
MacCOBOW J0JIEl pacTBOPEHHOI'O BEIIECTBA, B3aUMOJICMCTBUE BOJbI C METAILUIAMU
(HaTpueM u KanblreMm) (BO3MOXHO HCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCJIeIOBaHUE OO0pa3l0B HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHHUSI OKPACKU MHANKATOPOB B PACTBOpPAX KHUCIOT U IIENIOYEH,
u3yueHue B3aumojeiictBus okcuma Meau (Il) ¢ pactBopom cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, peaklUWil HEUTpalM3aluH, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METaJUla JIPYTHMM W3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 10 Teme «BaxHenmme Kiaccbl HEOPraHUYECKUX
COCIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumoguyeckasi cucreMa XHMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoennme aromMoB. XHMHYECKAsl CBS3b.
OKHCINTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUuu

[lepBbie TOMBITKUA KIACCUPUKAIIMU XUMHYECKUX 3yieMeHTOB. [loHsTue o
rpynmnax CXOJHBIX JJEMEHTOB (IIEJOYHBIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

Ilepnogmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUoAHas  (opMbI
[Tepunoanyeckoit cucremel xumuueckux 31ueMeHToB . . Menneneesa. Ilepuosbl
U rpynnbl. PU3WYECKUNW CMBICH MOPSAJKOBOIO HOMEpA, HOMEPOB IIEpUOJa H
TPYNIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbiX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyioxkeHuro B [lepuonnueckoi cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSl paJhyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIaM U NEPUOAaM.

3nauenue [lepnoguueckoro 3akona u [leppoanyecko CUCTEMBI XUMAYECKUX
AJIEMEHTOB IJisi pa3BUTUS Hayku U npakTtuku. . M. MenneneeB — ydeHbId U
rpak1aHUH.

Xumudeckass cBsa3b. KoBasieHTHast (MoJjsipHas W HEMOJISIpHAsi) CBSA3b.
DIJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponecchl okuciieHust U BOCcCTaHOBIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOICHCTBUE
TUJIPOKCUAA LMHKA C PACTBOPAMHM KHUCIOT M IIEIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3ioKeHus, COSTUHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzanust MeXnmpeaMETHBIX CBsI3€H MpW M3y4YeHUHM XUMUU B 8 Kjacce
OCYILIECTBIISIETCA 4Yepe3 MCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATHHM, TaK W MOHSATUM, SBJISIIOMIMXCS CUCTEMHBIMH JISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO0mme ecTecCTBEHHO--HAyYHbBIC TOHITHS: HAydHbIN (akT, TUTIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHUHTE3, Kiaccuukamus, TMepUOIUIHOCTh, HAOJIO/ICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJEb, SIBJICHUE.

®dusuka: maTepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (PM3WYCCKUE BEIMYHMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3B€3/bl, COJHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOIBL,
MOJIE3HBIE UCKOTIAEMbIE, TOTIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeECKAasi peaKkuusi

[lepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHH CBOWCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJAOB, Kalausd, KalblUi M HUX
COCMHEHU B COOTBETCTBUM C TIOJIOKEHUEM »3JeMeHTOB B Ilepumoanueckon
CHUCTEME U CTPOCHHUEM HUX aTOMOB.

CrpoeHue BemiecTBa: BHUAbI XMMHUYECKOW CBSI3U. THIBI KpUCTANIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PELICTKH U
BHJIa XUMHYECKOU CBSA3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PpA3JMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHU, FTEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEILIECTB.

Kiaccudpukanuss XMuMUYECKUX pEeaKIUi Mo pa3IudHbIM IIPU3HAKaM (TI0 YHUCITY
U COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, IO TemIoBoMy 3(dekTy, 1o
W3MEHEHUIO CTENEHeW OKUCIICHUS XUMHYECKHUX IJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajlnu3aTopa). JK30- U SHAOTEPMHUUECKUE PEAKIIUU, TEPMOXHUMUUYECKHE
YpaBHEHHS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTHe 00 0OOpaTHUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHEe 0 TOMOTeHHBIX M TeTePOTCHHBIX
peakuusx. [lonstue o karanuse. [IoHsTHE O XUMUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW pEAKUUU M TOJIOKEHHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMM,  DJEKTPOHHBIA  OajaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTENIbHOM peakiuu. COCTaBICHUE YPAaBHEHUHN



OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMM C  MCIOJb30BAHUEM  METOAA
AIIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHN. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annonsl. MexaHu3M AHCCOLMALMN BEUIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckoi cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE YW COKpalICHHbIE HWOHHBIE YypaBHEHHUs peakiuid. CBOWCTBa KHCIIOT,
OCHOBaHMM W coJiell B CBeTe NPEACTAaBICHUA OO0 DIEKTPOIUTUYECKOU
nucconuanv. KauecTBeHHbIE peaklui Ha HOHBL. [IoHsATHE O THAPOIN3E CONEN.

Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHUE C MOJEISIMHU KPHUCTAJUIMYECKUX PEMIECTOK HEOPraHMYECKHUX
BEILIECTB — METAUIOB U HEMETAUIOB (rpadura W amMasa), CIO0XHBIX BEIIECTB
(xJopuja HaTpuUsA), UCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakuuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOJHOCTH
pacTBOpOB  BELIECTB, IIpolecca AUCCOLMALMM KHUCIOT, LIEJI0Yer U  ColeH
(BO3MOXKHO ~ MCHOJIb30BAaHME  BHJIEO  MAaTE€pUalOB), MPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKK  MPOTEKaHUs  pEeaKkluil HMOHHOro  OoOMeHa
(oOpa3zoBanue ocajaka, BbIJCIEHHE Tra3za, o0Opa3oBaHHE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA
(ropeHue, peakiuu paslioKEHUs, COCIUHEHUS), pacllO3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TMOMOIIBI0 KAYECTBEHHBIX PEAKUMA HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTtaJiibl M UX COeAMHEHMS

OO6mrast xapaktepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONeHOB. XMMHMYECKHME CBOWCTBA Ha MNpUMeEpe  XJiopa
(B3aMMOJEHCTBUE C METaUlaM{, HEMeTajllaMH, WIeno4amu). XJIO0pOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJydeHUE, NpUMEHEHHE. JleiicTBhe
XJOpa M XJOPOBOJOPOAA HA OPraHU3M YeJOBeKa. BaxHeumme Xaopuabl U UX
HAaXOX/JICHUE B IIPUPOJIE.

O6mrast xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIEe cTerneHu okucieHus. CTpoeHne W (Pu3NUecKHe CBOWCTBA
IPOCTHIX BELIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOJIU(DUKALIMN KUCIOPOa
U cepbl. XUMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3UUECKUE U
XuMU4Yeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHOB.
Cepnas xuciora, ¢GU3MYSCKHE MW XHMHYSCKHE CBoMcTBa (0OIMe  Kak
OpeiCTaBUTENd Kijacca KHUCIOT u crnenuduyeckue). XUMHUYECKUE PpEeaKIH,
JeXKallie B OCHOBE IPOMBIIIJIEHHOTO Crnoco0a MOJMyYeHUs] CEPHOU KHUCIOTHI.
[Ipumenenue cepHoi KUCHOTHL. COJIM CEPHOU KHUCIIOThI, KAUECTBEHHAs PEAKLIMs Ha



cynabdar-uoH. Haxoxzaenue cepbl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOLIEH Ccpeapl COCAMHEHUSIMU CEpbl (KUCIOTHBIE JOXKAM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OOmiasi xapakTepucTuka 351eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PaCIpPOCTPAHEHHE B MPUPO/IE,
du3nueckre U XuMHuecke cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
du3nuecKre U XUMUYECKHUe CBOMCTBA, MoJyuyeHue U npuMeHeHue. Coinu aMMOHUS,
ux pu3NUeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KayecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €¢ MOJydeHHE, (PU3NYECKue M XUMUUYECKHE
cBOMcTBa (00IIME KaK TPEJACTaBUTENs Kjacca KUCIOT U CHeHu(pUYECKue).
Hcnonb3oBaHWEe HUTPATOB W COJIEM aMMOHHMSI B KAaue€CTBE MHUHEPAIbHBIX
ynoopenuii. XuMu4ecKoe 3arpsi3sHeHUEe OKPY KaIOIIe Cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIHM, 3arpsA3HCHHE BO37yXa, MOYBBI U BOJ0EMOB). Docdop,
ajutoTponHele Moaudukanuu Qocdopa, puznyeckue U XMMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kucinoTa, pu3NIECKre 1 XUMUYECKUE CBONCTBA,
nosyaenue. Mcnonap3oBanue pocharoB B kKauecTBe MUHEPATIBHBIX YI0OPEHHUIA.

O6mias xapakrtepuctuka diaeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOIHbIE
Moau(dUKalMKM, PpacnOpoCTpaHEHHE B TMPUPOJAC, (PUIMYECKUE U XUMHUYECKUE
cBoiictBa. AncopOuusa. KpyroBopot yriaepona B npuponae. OKCUIbI yriiepoaa, ux
dusznueckue W XUMHUYECKHE CBOWCTBA, JEWCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a mIo0aJlbHOTO TIOTCIUICHHS KJIMMAara, MapHUKOBBIH
addekT. YronapHas KUCIOTa U €¢ COMH, X (PU3NYECKUE U XUMUYECKHE CBONCTBA,
nojiyueHue W mnpuMmeHeHwe. KadecTBeHHas peakinuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanrne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO351CTBE.

ITepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, IJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOYKThl WX mepepaboTku (OEH3WH), UX pOJIb B OBITY W TPOMBIIUICHHOCTH.
[TonsTre 0 OMOTOTUYECKHU BaXKHBIX BEIIECTBAX: KUpaAX, O€IKax, yriieBoJAax — U UX
poii B OKM3HM 4elioBeKa. MarepuaibHOE€ E€AMHCTBO OPraHMYECKUX U
HEOPTAaHWYECKUX COCTMHCHUU.

Kpemuwuii, ero ¢usndeckue W XUMUYECKHE CBOWCTBA, TMOJyYeHUE U
npumeHenune. CoenuHeHHs KpeMmHHS B mpupoge. OOmue mpeactaBieHuss 00
okcune kpemuus (IV) u kpemaueBoi kuciore. CHIMKAThI, UX HCIOJb30BaHUE B
ObITY, B IIPOMBIIIICHHOCTH. BakHelilline CTpoUTENbHbIE MaTepUalbl: KepamMuka,



CTEKJIO, TIEeMEHT, 0eToH, xkene300eToH. [Ipobnempr 0€301MacHOTO HMCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B TTIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[0B HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBEJICHUE KAUeCTBEHHBIX PEaKIUi Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAaHWS, OMbBITHI, OTpaXaronue (U3NYECKUEe W XUMHUYECKHE CBOWCTBA
rajjoreHOB M HX COCIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMu XJOpUIOB (TAJOT€HHIIOB), O3HAKOMIIEHHE C
oOpaslaMi  cepbl M €¢  COCNMHEHHSIMHU  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HAOIIOACHNE Tpoliecca OOYTIIMBaHUA caxapa Moj ACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, W3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOThI, MPOBEICHNE KaU€CTBEHHOW pEaKIMu Ha cyJibdat-
WOH W HAOJIOJIeHWE MpHU3HaKa e¢ MPOTEKaHUs, O3HAKOMIICHHE C (DU3NYECKUMHU
cBolicTBaMu a3zota, (ochopa M uX coeAuHEHUN (BO3MOXKHO HCIOIH30BaHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U POCPOPHBIX yAOOpEHHI, MOIyUEHHE,
coOWpaHue, pacrno3HaBaHWE U W3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIMi HA UOH aMMOHUS U QocdaT-uOH U U3YUYCHHE NMPHU3HAKOB
UX TIPOTEKAHUSI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C ME/IbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUIMUECKUX PEIICTOK aimMasza, rpadura, (QyuiepeHa, O3HAKOMIJICHHE C
MPOIECCOM  acOpOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPONCTBOM TPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YTJICKHCIIOTO ra3a, MPOBEJICHHE KAa4eCTBEHHBIX pEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIUKATHOW MPOMBIIUICHHOCTH, PEIICHUE HAKCIEPUMEHTAIbHBIX
3aza4 1o TeMe «BajkHelme HeMeTauIbl 1 UX COETUHEHU.

MeTasibl 1 MX COeTMHEHUSA

OO6mrast xapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3memeHtoB J[. U.
MenneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. Meramindeckasi CBsi3b U
METAJUIMYECKAST ~ KPUCTAJUIMUECKAss  PEMIETKA.  DIEKTPOXMMHUUYECKUU  psif
HaIpspDKeHU MeTamuioB. u3nueckue U XMMHUYECKHUE CBOMCTBAa MeTaiuioB. OO1ue
CIOCOOBI TONMy4YeHHUsT MeTauioB. [loHSATHE O KOPPO3WH METAJIOB, OCHOBHBIC
CIOCOOBI 3amUThl MX OT Koppo3uu. CmiaBel (CTaib, YYTYH, IIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U MPOMBIITUICHHOCTH.

[llenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHYECKHX
aneMmeHToB /. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHUE B IIPUPOJE.
duznyueckre U XUMUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUIPOKCUABI HATpus W Kanud. lIpuMeHeHne 1Eeno4YHbIX METANIOB M HUX
COCJIMHCHMH.

[[lenouyno3eMenbHbIE METaUIbl MAarHuid M KalblMH: IIOJIO)KEHHE B
[lepuomnueckon cucreme xumudeckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJAeHUE B IIpupoae. PU3NUECKHUE U XMMUYECKHUE CBOMCTBA MarHus
u Kanbiusa. Baxuelmne coenuHEHUsT Kaiablus (OKCUJ, THUIPOKCHJ, COJIH).
JKecTkocTh BOJBI M CLIOCOOBI €€ YCTPaHEHUS.

AJIIOMUHUN: TI0JI0)KeHUE B [leproanueckon cucteMe XuMHUECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpOCHUE aroma, HaXOXIACHUE B Ipupojie. Pusnueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJIIOMHMHMUS.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHYECKUX 31EMEHTOB /1.
. MenpgeneeBa, CTpoeHME aroMa, HaxoXJIeHUEe B npupoge. Dusndeckue wu
XUMHUYECKHEe CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U coyn xkenesa (1) u sxxenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME ¢ oO0pasllaMd METaVIOB M CIJIaBOB, HX (U3UYECKUMU
CBOWMCTBAMH, HW3YYE€HHE  PE3YyJbTaTOB  KOPPO3MH  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJECHCTBUS OKCHJIA
KaJIbIIUS W HATpUsS C BOJOH (BO3MOXKHO HCIIOJb30BAaHHUE BHIACOMATEPHAIIOR),
HCCJIEIOBAHUE CBOWCTB XKECTKOM BOJBI, MpOLEcCa TOPECHUS KeJe3a B KUCIOPOAE
(BOBMOXXKHO  WCIOJIb30BAaHME  BHJACOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
Ka4ECTBEHHBIX PEAKIMi HAa MOHBI: MarHus, KajbllUs, aTlOMUHMS, ITUHKA, Keje3a
(1) u xenesa (III), menu (II), HaGMrOICHHE U OTIMICAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAMM HATpWs, Kajlusd W Kalblugd (BO3MOXHO MCIIOJIb30BaHHUE
BHJICOMATEPUAIIOB), UCCIIeIOBaHUEe aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHHUS
Y THIPOKCHU/JIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33J1a4 Mo TeMe «BakHeunime
METaJlJIbl 1 UX COCAMHCHUS.

XuMus 4 OKPY:KawIlIas cpeaa

BemectBa u Marepuanbsl B IMOBCEIHEBHOW JKU3HU 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKarolehd cpejnl (MpeesbHasl JOoMyCcTUMas
KOHIIEHTpaius BeiecTs, nainee — [1J1K). Ponp xumMuu B penieHun 3K0JIOrM4eCKux
mpo0Jem.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloOB MaTepuasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXIpeIMETHBIX CBSi3ed NIpU H3ydyeHUU XuMmMuu B 9 Kiacce
OCYIIECTBIISICTCS 4Y€pe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATUH, SBJSIFOIIMXCS CUCTEMHBIMU JJISl OTJIENbHBIX NPEAMETOB
€CTECTBEHHO--HAy4YHOTI'O ITHKJIA.

OOmiue ecTecTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCupUKalusi, NEepUOJUYHOCTh, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, IMTAPHUKOBBIN
a3 dexT, TEXHOTOTHSI, MaTEPHAITHI.

®duszuka: Marepus, aTOM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIU],
M30TOMbI, PaTUOAKTHUBHOCTh, MOJIEKYJA, SJICKTPUUECKUN 3apsl, IPOBOJIHUKH,
HOJYNIPOBOJHUKU, JUAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, paCTBOPUMOCTh, KpUCTAJIINYECKast
pelIeTKa, CIUIaBbl, (pU3MYECKHe BEIMYMHBI, €AMHULIBI W3MEPEHUs, KOCMUYECKOEe
MPOCTPAHCTBO, IUIAHETHI, 3B¢3/1b1, COIHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOJIBI,
M0JIE3HbIE NCKOMIAEMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIUHHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOYy4YEHUsT XMMHHM B €IUHCTBE y4eOHOU H
BOCIIUTATENBLHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAUIUOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMHM, IPHUHSITHIMUA B
oOIllecTBe TMpaBWIaMH M HOPMaMU TOBEJEHUS W CIOCOOCTBYIOT IpoIleccam
CaMOITO3HaHUsl, CAMOPA3BUTHUS U COLIMATM3ALIUNA O0YyHAIOIIUXCS.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPa)XKalOT  TOTOBHOCTh  OOydYaroUIUXcCs
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPHUEHTAMM U
pacIIMpeHue OIbITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTH:

1) NnaTpHOTHYECKOTO0 BOCIIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4dHOMY HACJICAWI0, TMOHUMAaHUS 3HAYCHMS XUMHUYECKONM HAyKh B JKU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM HMH(popmMaIrmein o
MEPENIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCITATAHUSI:

MPEJCTABICHUS O COIMAIBHBIX HOPMaX MW TNpaBWIaX MEXJIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIENOBATENbCKOM, TBOPUECKOW M APYrMX  BHOAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHON JEATEIbHOCTU MpPU
BBITIOJTHEHUH Y4YeOHBIX, II03HABATEIbHBIX 3aJlad, BBIMOJHCHHH XHUMHYECKHX
AKCIIEPUMEHTOB, CO3aHUN YUCOHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOITOHUMAHHIO
M B3aMMOIIOMOIIM B TIpPOIlECCe OTOM Yy4yeOHOU MAEesATeTbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOC TOBEJCHUE M TIOCTYNIKM CBOMX TOBAPUIIEH C MO3ULINHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKHM M COCTAaBJISIIOIIME
OCHOBY I TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS IPUPOJbI, B3aUMOCBA3SIX 4YEJIOBEKA C
IPUPOTHOMN CPENION, O POJIM XMMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEW;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHHUU IO
XUMUU, HEOOXOJMMBIC I OOBACHEHUS HAOJI0JaeMbIX MPOIECCOB M SIBJICHUM,
MO3HABaTEIbHON, MH(GOPMAIIMOHHON M YUTATEJIbCKOW KYyJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIPHOW Pa0OTHI C Y4EOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPaTypoO, IOCTYIHBIMH TEXHHYECKHUMH CpPEICTBAMU HWH(GOPMALMOHHBIX
TEXHOJIOTHUH;

uHTEpec K OOYYEHHI0O W TO3HAHHIO, JI0O03HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K  €aMOOOpa30BaHUIO, MPOEKTHOM W HCCIEA0BATENIbCKOU
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JlajabHEHIIeM;

4) dpopmMupoBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 *KU3HHU, OCO3HAHUE MOCIEJICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT 01, HAPKOTUKOB, KypEeHUs),
HEOOXOJIUMOCTH  COOJIONICHUST TpaBuUi O€30MaCHOCTH TMpu  OOpallleHUH ¢
XUMUYECKUMHU BEIIECTBAMHU B OBITY U pEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHUSL:

MHTEPEC K MPAKTUUECKOMY M3YUYECHHIO MPOPECCUI U TPyla pa3InyHOrO PoJa,
YBAXKEHHE K TPYAy M pe3yJbTaraMm TPYIOBOW [EATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUW 10 XHMMHH, OCO3HAHHBIM BBIOOD
WHIVMBUYaIbHON TPAEKTOPUU MPOJIOHKEHHS 00pa30BaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
YCHEMIHOW MpOo(eCCHOHATBHON AESTENBHOCTA U PA3BUTHUSI HEOOXOANMMBIX YMEHHUIA,
TOTOBHOCTb aJallTHPOBATHCS B MPO(PECCUOHAIBHON Cpee;

6) IKOJIOTHYECKOr0 BOCTIMTAHMS:

HKOJIOTMUYECKU 1I€JIeCO00pa3HOe OTHOILIEHHWE K MPUPOJE KaKk HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE LIEHHOCTU 3/I0POBOIO U
O0e3zonacHoro oOpa3a >KU3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(¢u3nyecKoOMy MU TCHUXUYECKOMY 3/J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIONEHUS
paBuJl 0€30MaCHOTO MOBECHUS MPU pabOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalMsIX,
YTPOXKAKOUIUX 3I0POBBIO U KU3HHU JHOJIEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pelIeHus 3a/1a4, CBSA3aHHBIX C OKPY’KAIOWIEW MPUPOJTHOU CPEIOH, ISl MOBBIIICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYJbTYpbl, OCO3HAHHUA TJI00AJIBHOIO  Xapakrepa
HKOJIOTMYECKUX MpoOJieM M MyTed MX pelIeHHs] MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCA UM B MO3HABATENIbLHOM,
KOMMYHUKAaTUBHOMN U COLIMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBbTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE I
(GopMuUpOBaHHS MHUPOBO33pEHUSI OOIICHAYYHbIE TOHATUS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHbIX YYEOHBIX MpEeIMETax M MO3BOJSIOT Ha
OCHOBE 3HaHHUM W3 ITUX MpeIMeTOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAy4YHOU KapTHUHE MHpA, U YHUBEpCalbHble yueOHbIE NeUCTBUS (I1O3HABATEIbHbIE,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOpPbIE oOecnedynBaoT (OPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NEeSITETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUSA

Ba3oBble Jjoruueckue AeicTBHA:

YMEHHSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TIOHSATHHA (BBIICTSATH MX XapaKTEepPHBIC
NPU3HAKK, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOIb30BAThH
MOHSATHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJIICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIuH,
YCTaHABJIMBATh MPUUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3y4YCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TI0O aHAJIOTHH),
JIeNaTh BBIBOJIbI M 3aKITIOUCHUS,

yMEHUE TMPUMEHSTh B TMPOIECCe IMO3HAHUS TOHATUS (TIPEIMETHBIE W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBAThH MIUPOKO MPUMEHSIEMbIE B XUMUM MOJICTIbHBIC MTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJIEMEHTAa), XUMUUeckas (opMmyna U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH y4eOHO-TI03HABATEIbHBIX 33J]1a4, C YUYCTOM
ATUX MOJENBHBIX TPEICTABIICHUN BBISBISATh U XapPAKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKU M3y4aeMbIX 00OBEKTOB — XUMHUYECKHUX BEIIECCTB M XUMUUYECKHUX PEaAKITHH,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, TMPUUYUHHO-CIICJCTBEHHBIE CBSI3U WU
IPOTHUBOPEYHS B U3YYAEMbBIX MPOIIECCaX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/ibCKue 1eiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KAueCTBE OCHOBBI Jisi (POPMHUPOBAHUS THUIIOTE3bI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHHE ONbITa M0 TUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IEHUS U
BBIBOJIBI 110 pe3yJibTaTaM IMPOBEACHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTUET
0 TIPOJIeTTaHHOM padoTe.

Pab6ora ¢ unpopmanueii:

yMEHUE BBIOWpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (HOPM TPENICTABICHHUS, MTOTYyIaEMYI0 U3 Pa3HBIX UCTOUYHHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJICp)KAaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHYECKU OICHUBATHh MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
UH(GOPMALlMK U COOTBETCTBYIOUIUX JIaHHBIX, HEOOXOJUMBIX ISl BBIMOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPENICICHHOTO TUIA, TPUOOPETEHHUE OMbITA B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUMH,
OBJIQJICHUE KYJbTYPOM aKTUBHOTO UCIOJb30BAaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATENIbHO BBIOMpAaTh ONTUMAIBHYIO POpMY MpEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pPEIIaEMble 33Jla4yd HECJIOXHBIMH CXEMaMH, JUarpaMMaMH,
IpyruMu opmMamMu rpaduKu U ©X KOMOHUHALIMSIMU;

YMEHUE UCIOJNb30BaTh W aAHAJU3UpPOBaTh B IMpoIlecce Y4YeOHOU H
HCCIIEIOBATENIbCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CENIbCKOTO XO3SIICTBA M TPAHCIOPTa HA COCTOSIHUE OKPYXKaroled NPUPOAHOU
cpensl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC y4eOHbIE 1eiiCTBUS:

YMEHHUs 3a/laBaTh BOMNPOCHl (B XOJ€ Jauajora M (WiIM) JTUCKYCCHM) IIO
cymectBy  oOcyxmaemMoil  Tembl, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBITIOJIHEHHSI PEI0KEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATh  IOJYYECHHBIE  PE3yJbTaTbl  I[MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
J1a00paTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, Y4EOHOTO MTPOCKTA);

yMEHUsI Y4eOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JEATEIBbHOCTH  IIPU  PEIICHHUH
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE ydera OOLIMX MHTEPECOB U COIJIACOBAHMS
no3uuui (00Ccyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALMS
COBMECTHBIX JICMICTBHH, OIpPEICICHUE KPUTEPUEB IO OIEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U IPYTHE).

PeryisiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHSA:

YMEHUE CaMOCTOSITENIBHO ONPENEATh LEIu AEATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanbosee d(PPeKTUBHBIC CITOCOOBI pelieHUsl yUeOHbIX U
MTO3HABATEJIBHBIX 337a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JICMCTBUM MPHU BBINOJHEHUM 33aaHUM C y4YETOM
NOJIYYEHHS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHHBATh COOTBETCTBUE TMOJYYEHHOTO pe3yibTaTa 3asBICHHOW II€JIM, YMEHHUE
HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, TPEAJIaracMbI€ B YCIOBUM 3aJaHUM.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJNbTaTOB 10 OCBOEHHUIO 00S3aTEbHOTO
COJICp)KaHMs, YCTAaHOBJIEHHOIO JIaHHOW (QeaepanbHO pabouelt MporpaMmoi,
BBIJICJIIOT: OCBOCHHbIE 00YYAIOIIMMUCS HAYyYHbIE 3HAHUS, YMEHHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW o0nacTh  «XUMHUS», BUIBI
JEATeIbBHOCTH 1O  TMOJYyYEHHI0 HOBOIO 3HaHMS, €ro HHTEpIpEeTalni,
Ipeo0pa3oBaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kjacce npeaMeTHbie pe3ybTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCSI YMCHHIA:

e PACKpBIBATh CMBIC OCHOBHBIX XMMHUUYECKUX TOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kiaccu(ukaius peakiuil: peaxkiuu
COCIMHEHUSA, PEAKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHNU
0oOM€Ha, HK30- U 3HJIOTEPMHUYECKHE PEAKIINH, TEIII0BOU 3(h(PeKT peakuuwu,
AIpO aToMa, DJICKTPOHHBIM CJOM aroma, aToMHas OpOUTalb, PaIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHAs! CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(poreHTHAsE KOHILIEHTpAIusi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHU U
MPUMEHSITh ITU TIOHSTHUS MPU OMMCAHUM BEIIECTB U UX MPEBPaICHUA;

e HCIIOJIB30BaTh XHWMHMUYECKYIO CHMBOJIUKY JUIsI COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLUN;

e OIpPEACNATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKWUCJICHHS  DJICMEHTOB B  OWHApHBIX  COEJUHEHMUSX,
MPUHAJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIACCy COEAWHEHUH 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W MOHHas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaTh cMmbica Ilepuoamueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPaHEHHWs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHAa ABOTrajipo;

e OIKMCHIBATh W XapakTepu3oBaTh TaOmmuHyio Gopmy Ilepuoamdeckoit
CUCTEMbl XHMHMUYECKHUX DJJIEMEHTOB: pa3jiuyaTh IIOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJBIIME TEPUOJBI, COOTHOCHUTH OO0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabauie «llepmomuueckass cucrteMa XuMHUYeCKHX odnemeHTtoB J[. .
MeHneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsAl spa, oOIee Yucio dJIEKTPOHOB
U pACTIPEICIICHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYCCKHE DJIEMEHTHI, HEOPTAHWUUYECKHUE BEICCTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOATBEPIKAAs OMMCAHNUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEaAKIIUi;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKHX IMPEBpalllCHU B
Pa3INYHBIX YCIIOBHSIX;

BBEIYHCIIATh OTHOCHUTCIBHYIO MOJIEKYJISIPHYIO H MOJIAPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJIeMEHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUCTHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSATH OCHOBHBIC OTIEPAIIMN MBICIUTEIHPHOU MEATCILHOCTH — aHAU3
U CHUHTE3, CpaBHEHHUE, 0000IIEeHHE, CUCTEMAaTHU3alluio, KiacCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€H — JJIsl U3y4YEHUs CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METObI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJCTUPOBAHHE, AIKCIICPUMEHT
(peayIbHBIN U MBICJICHHBIN);

ClieoBaTh  TpaBWjaM  TOJb30BaHUS ~ XUMHUYECKOHW  TOCYyAOH U
7abopaTopHbIM 000pY/IOBaHMEM, a TakKe TNpaBuWiIaM oOOpalieHus: ¢
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB 110 TIOJYYCHHIO W COOWpaHUIO
ra3zoo0pa3HbIX BEUIECTB (BOAOPOJAa M KHUCIOpPOAa), MPUTOTOBIECHUIO
pPacTBOPOB C OIPEICIICHHON MacCOBOW JI0J€li pacTBOPCHHOI'O BEIIECTRBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  IKCHEPUMEHTBHI IO
pacro3HaBaHHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakmyc, dheHondTanerH, METUIIOPAHXK U IPYTHE).

K xon1y oOydenus B 9 kjacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCSI YMECHHUIA:

packphIBaTh CMBICII OCHOBHBIX XHMHYECKUX IIOHSATHUN: XUMUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHUCJICHHS, XUMUYECKasi peakiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3 (deKT
peakiuuu, MOJib, MOJSIpHBIA  OO0OBEM,  PacTBOpP,  AIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOIUTHYECKAS OUCCOLMALMsA, PEaKIMU HOHHOTO
oOMeHa, KaTaiau3aTop, XUMHUYECKOEe paBHOBECHE, OOpaTHMbIE U



HEOOpaTUMBbIE pEAKIMHM, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTENb, OKHCICHHWE UM  BOCCTAHOBIICHHE,
aloTponus, aMpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
MeTaJuInuecKas), KpUCTALIMYEeCKas penieTKka, KOppo3us METaslioB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHH, TMPEIeTbHO JOMyCTHUMAas
xoHuentpauus [1/IK Bemecrna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHYECKHUX TOHITHUH H
MPUMEHSITh 3TU TOHSTUSA MPU OMMCAHUM BEUIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJII COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIU;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCIICHUS XUMHUECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IMPUHAIIEKHOCTh BEUIECTB K
OTIPEJICTICHHOMY KJIacCy COEIMHEHMH 1o (opmysiaM, BUJ XUMUYECKON
CBSI3U (KOBaJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMbica Ilepuommueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIHChIBAaTh U XapPaKTEPU30BAThH
Tabnuunyo (Gopmy Ilepuoauyeckoil CHUCTEMbI XMMHUYECKUX SJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpynma)» M «1moOouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME TMEPHUOJBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XAapPAaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsn sjApa, oOIIee YHCIO DJISKTPOHOB H
pacmpenieieHde MX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSACHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUHN B
npeaenax MaJblX NEPUOJIOB M TIaBHBIX MOATPYMI C YYETOM CTPOEHHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIECTBA,
XUMHUUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacTBYIOIIMX B pPEaKIIUH
BEIIECTB, MO0 TEIJIOBOMY 3P (hEKTy, M0 M3MEHEHHUIO CTENEHEH OKHCICHUS
XHMHUYECKUX IJICMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME MU CHEHU(PUUECKUEe XUMUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXkAas OIUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DSJEKTPOJUTUYECKON JAUCCOIMALMUA  KHUCIIOT,
LIEJ0YEH U COJIEW, TIOJIHBIE U COKPAIICHHBIE YPABHEHHS PEAKIIMI HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIOIMNX CYyIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUi
MOCPEACTBOM COCTABJICHMS DJICKTPOHHOTO OajlaHca 3TUX PeaKIuii;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TIPEBPAIMCHUNA B Pa3IUIHBIX
YCIIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJCKYISIPHYIO W MOJSIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COCJIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUCTHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBWja  MOJB30BaHUS  XMUMHYECKOM  Mocydod |
Ja00paTopHbIM  O0OpYyJIOBaHMEM, a TaK)Ke IIpaBWJa OOpAIlCHHUS C
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMH TI0 BBHITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 110 TIOJYYCHHIO M COOWpaHHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIEKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIUH, TMOATBEP)KIAIONINE  KAUYCeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIICCTB: PACHO3HABATh OMBITHBIM IYTEM XJIOPHA-, OPOMHM/I-,
uoaua-, KapOoHat-, docdar-, cunMkar-, cyiabdar-, THIAPOKCH]I-HOHBI,
KaTHOHbI aMMOHHUSI W WOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIONINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIE OTIEPAIliH MBICIUTEIBHON JEITCIIBHOCTH — aHaJlu3
U CHHTE3, CpaBHECHHE, OO0OOIICHHE, CHCTEMAaTHU3allii0, BBISBICHUE
MPUIUHHO-CJICACTBEHHBIX CBSI3€M — JJII M3YyYCHHUS CBOMCTB BEIICCTB H
XUMHYECKUX PpEeaKIui, eCTCCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecTBo yacoB
Ne HaumeHnoBaHue pa3/iesioB u DJieKTpoHHbIE (1 (POBHIE)
KonTpoabhbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThbI
Pasnen 1. [lepBoHavajibHble XHMUYECKHE MOHSITHSA
XuMust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
' IIPAKTUYECKOU NEATEIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemecTBa u xuMu4eckue 15 1 bu6nuorexa [IOK
' peaKknuu https://m.eds00.ru/7f41837c
Hroro no pasneny 20
Pazgen 2. BaxkHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
51 Boznyx. Kucnopoa. Ilonsrue 5 bubnuorexa IIOK
' 00 okcHmax https://m.edso0.ru/7f41837c
Bognopona.Ilonstue o kucinorax bubnuorexa IIOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. Pactopsrl. [lonsitue 06 5 1 1 bu6nuorexa [JOK
' OCHOBAHMSAX https://m.eds00.ru/7f41837c
OCHOBHBIC KIIACCHI bu6nuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasznea 3. Ilepuoauueckuii 3axon u [lepuoanyeckas cucrema xumudeckux j1eMenToB /{. U. MenjaeneeBa. CTpoeHne aToMoOB.

XumMuueckasi cBsi3b. OKHCINTENHLHO-BOCCTAHOBUTEIbHbIE Pe€akIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonuueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bubnuoreka IIOK
XMMHYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMu4ecKas CBSI3b.

3.2 OKHCIUTEIIBHO- 8 bubmorexa [TOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIbHBIC PCAKIINN
bubmuorexa [JOK
Hroro o pasxery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosunyecTBO 4acos DJIeKTPOHHbIE
HauMeHoBaHue pa3ie/ioB U TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO M XUMHYeCKHe peaKIMU
11 [ToBTOpeHwue u yriaydieHue 3HaHui 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3JIeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [IOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOLHAITHSI. 3 1 1 bubnmnoreka [IOK
' XHWMHYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nea 2. HemeTanibl M MX coeJUHEHHSA
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnnoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorensl https://m.edso0o.ru/7f41a636
OO011ast XapaKTepUCTHKA XUMHYECKUX
2.2 BJIeHl\ieHTOIf VIAl-Dr nel. Cepa u e 6 butumorexa LHOK
' PYTIBL- &P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKHX
2.3 aneMeHToB VA-Tpynimsl. A30T, pochop u ux 7 1 Bubmorexa [OK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa [JOK
' . DYIIBL poA https://m.eds00.ru/7f41a636
KPEMHHUH U UX COETUHEHUS
Hroro mo pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgea 3. MeTaaabl M X COeANHECHUSA

. bubmuorexa [JOK
3.1 O6wme CBOHCTE MeTANIOB 4 https://m.eds00.ru/7f41a636
. bub6mmoreka [IOK
3.2 Baxkuerimue MeTanibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3nen 4. Xumus u okpy:kaomas cpeia
4.1 BeitectBa 1 Mmatepualisl B )KA3HU YEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmorexa ITOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE II'TAHUPOBAHUE

8 KJIACC
KosanuyecrBo yacos DJIEeKTPOHHbIE
Ne Hdara uudposeie
Tema ypoka Kontpoabnsie | IlpakTuueckue
n/n Bcero H3y4yeHust o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poib XUMUU B )KU3HU 1 0 bu6mmoteka [IOK
yenoBeka. Tena u BelecTna 06.09.2023 | https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bubmuorexa [JOK
XUMHHU 08.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «[IpaBuna
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1a00paTOpPHBIM 13.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pasneneHusi cMecein 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmaorexa [JOK
. PHMEP 20.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKY TOBapEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICHYIH 22.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUEe dJIEMEHTHI. 3HAKH 1 bu6nuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB 27.09.2023 | https://m.edsoo.ru/ff0d2be8
8 IIpocThle U CIIOKHBIE BEIECTBA 1 bubmorexa ITOK
P 29.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJICKYJISIPHOE YUEHUE 1 bubmorexa [JOK
YVAPHOE ¥4 04.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB.

bubmuorexa [JOK
10 Xumiecicas popuyna. Bazenrrocts 06.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYCCKHX 3JICMECHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAs MOJIEKYIISIpPHAS Macca 11.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHYECKOTO bubmuorexa [JOK
3JI€MEHTa B COCIMHEHUN 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonmuectBo Bemectsa. Moib. bu6mmoteka [IOK
MounsipHast macca 18.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMHUecKasi peaxius 20.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky ¥ yCinoBuUs NPOTEKAHUS bub6mumorexa LIOK
XUMHUYECKUX PEAKITUN 25.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacCChl BEILIECTB. bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS 27.10.2023 | https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHUSIM XUMHUYECKUX bubmmorexa TIOK
n . P 01.11.2023 | https://m.edsoo.ru/ff0d5708
peakuui
Kunacc a ec €aK i
18| oo prrome buSmorera LIOK
8 P : 03.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeH s, 0OMEHA)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnMKIoneauct. O600meHNe 1 bubmorexa [TOK
) et " 08.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubnuorexa IIOK
«BerecTBa 1 XUMHUYECKUE PEAKITAN 10.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bosxyx — cmecs razos. Cocras bubmorexa IIOK
Bo3ayxa. Kucnopon — snemeHT u 15.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCIIOpo/ia (peaKIMKi OKUCIICHHS bubmmorexa LIOK
POAA |DEaicH : 17.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CriocoObI TIOJTydeHUsT KUCI0PO/ia B
23 naboparopun zlqn OMLImnerH(f[cm bubmmorexa LIOK
patTop P ' 22.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, IMOHATHE O bu6mmoteka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, FK30- U 24.11.2023 | https://m.edsoo.ru/ff0d4790
IHAOTEPMHUYECKUX PEAKIIUIX
Tormnueo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/Ie(1;03 . a, CIIOCOOBI lro bubmmorexa LIOK
P AR, 29.11.2023 | https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[TpakTryeckas pabora Ne 3 mo Teme
26 «[TonydeHue u coOMpaHue KUCIOPOIa bubmmorexa [IOK
i . p poaa, 01.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u mpocroe bub6nuorexa IIOK
BemecTBo. Haxoxaenue B mpupoe 06.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Boaopona. [Ipumenenne Bogopoa 08.12.2023 |  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX M COJISAX bubmorexa TIOK
13.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmnoreka [JOK
nabopaTtopuu 15.12.2023 | https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 o Teme
31 I 5 bubmuorexa [JOK
(TOJLYFIGHIE H CODUPAHE BOAOPOE, 20.12.2023 | https://m.edsoo.ru/ff0d4f42

W3YyYEHHUE ETO CBOMCTB)
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ModsipHblii 00BEM Ta30B. 3aKOH

bu6nmmoreka [IOK

32
ABoraapo 22.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOIUJecTBa
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK
. \ Y 27.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruncnenus 006EMOB ra3oB 1O
34 ABHEHUIO PEAKIIUU Ha OCHOBE 3aKOHA bubmorexa [TOK
P \ P . 29.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHH ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmoteka [IOK
BOJIBI 10.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonstue 06 bubnuoreka [IOK
UHUKATOpax 12.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachiieHHbIE
37 u HI;HacmpeHHch;J aCTBOPBI B brbmorexa [TOK
H PacTBOpEL 17.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 707151 BeIIecTBa B pacTBOPE
ITpakTuyeckas padora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bub6nuorexa IIOK
ONpeIeICHHON MacCOBOM 10€i 19.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast padota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopon. Boxa» 24.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIKs, bubmuorexa [JOK
HOMEHKJIaTypa 26.01.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKUE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubnmorexa LIOK
’ P 31.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, Bbu6nuorexa [JOK
HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d67ca
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[TonydyeHue n XMMUYECKUE CBOMCTBA

bu6nmmoreka [IOK

43
OCHOBaHUM 07.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XUMHUYECKUE CBOWCTBA bub6nuoreka IIOK
KHCJIOT 14.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBI;) HI(l)J'I )eHI/IH XI/IMI/I‘IZ(I))KI/IC bubmorera TIOK
y YACHI, 16.02.2024 | https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChI HEOPTAHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COCIUHCHMI
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUN 23.02.2024 | https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe U CUCTEMATU3ALIS bu6mmoreka [IOK
3HAHUUI 27.02.2024 | https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa HOK
o P 01.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XHMHYECKHX 31eMeHTOB. [loHsaTue o bubmmorexa HOK
) 08.03.2024 | https://m.edso00.ru/00ad9ffa
rpynmnax CXOAHBIX SJIEMEHTOB
[Iepuoanueckuii 3aKOH U
52 Ilepuoguueckas cucTeMa XUMHYECKUX bubmorexa [TOK
P 13.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
53 [lepuoabl, rPyMIIIbI, IOATPYIIILI buGmorera TIOK
PHOIEL, TPYTIIEL HOATPY 15.03.2024 | https://m.edsoo.ru/00ada52¢c
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Crpoenue atoMoB. CocTaB aTOMHBIX

bu6nmmoreka [IOK

54
saep. M3oTonsl 19.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0YeK
55 aToMoB 351eMeHTOB Ileproanueckoit bubmorexa HOK
ProL 22.03.2024 | https://m.edsoo.ru/00adaébc
cucteMsl [. 1. Meneneena
XapakTepucTuKa XMMUIECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuoanueckoii cucreme 1. 1. 26.03.2024 | https://m.edsoo.ru/00adag824
Menneneena
3nauenue Ilepumoamueckoro 3akoHa
57 JUISl pa3BUTUS HAyKu U npakTuku. . W. bubnuorexa [JOK
MenzeneeB — y4u€HBIN, Ie1aror u 29.03.2024 | https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DNEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnuorexa [JOK
XHMHYECKHUX 3JIEMEHTOB 03.04.2024 | https://m.edsoo.ru/00adaab8
59 Honuast xuMu4eckas CBsI3b bubmorexa LHOK
05.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMAYECKas bubnuoreka [IOK
CBS3b 10.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenosspHas XuMu4ecKas bubnuoreka [IOK
CBS3b 12.04.2024 | https://m.edsoo.ru/00adaab9
62 CreleHb OKUCIIEHUS bubmorexa LOK
17.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCINTETHFHO-BOCCTAHOBUTEIHLHEIC bubmuorexa [JOK
peakiuu 19.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTEN U BOCCTAHOBUTEH bubmorexa TTOK
23.04.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«CtpoeHue atoma. XMMHUYeCKas 26.04.2024 | https://m.edsoo.ru/00adb486
CBSI3bY»
66 PesepBHelil ypok. O60011eH1E 1 1 bubmuorexa [JOK
CUCTEMaTHU3allis 3HAHUU 01.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHuE 1 1 bub6nuoreka IIOK
CUCTEMATH3aN 3SHAHUHN 03.05.2024 | https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHUCTEMATH3aIHs 3HAHUHN 08.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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9 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposeie
Tema ypoka KonrTpoabnsie | IlpakTuueckue
n/n Bceero H3yYeHUs o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
[leproanueckuii 3aK0H.

1 [Tepuonuueckas cuctema 1 bu6mmoteka [IOK
XHMHYECKHX 31eMeHTOB J[. M. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOWCTB XMMHUYECKHUX DJIIEMEHTOB 1 bubmorexa TIOK

\ 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MMEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOpPraHMYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckou ¢BSI3U U TUIIBI 1 bu6mmoteka [IOK
KPUCTATINYECKUX PELICTOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponsHas padora Nel mo reme

5 I1 7 1 1
«IToBTOpenue u yriy0neHue 3HaHu 10.09.2023
OCHOBHBIX Pa3JIesioB Kypca 8 kimacca

5 Krnaccudukanus XuMruueckux 1 bubnuorexa IIOK
peaKuuii Mo pa3IuyHbIM ITPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eakuu. [ToHsATHE O TOMOTEHHBIX U 1 bubmmorexa TTOK
P ' 26.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaKIIHIX
[TonsiTHE 0 XMMUYECKOM

8 aBHOBecHH. DAaKTOPBI, BIUSIOIINE 1 bubmmorexa LIOK
P ' PEL B 28.09.2023 |  https://m.edsoo.ru/00adc28¢

Ha CKOPOCTbh XUMUYECKON pPeaKInu U
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I10JIO)KEHUE XMMHUECKOT O
paBHOBECHS

OKHCINTENHFHO-BOCCTAHOBUTEILHBIE

bu6mmoreka [IOK

9
peakiumn 03.10.2023 | https://m.edsoo.ru/00adcade
Teopust HIEKTPOTUTUYECKOMN

10 rncconnanuu. CHibHBIC U Cl1abbIe bubmmorexa [JOK
A HHALUTHI. 05.10.2023 | https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI

11 HonHble ypaBHEHHS peakui bubmmorexa [TOK

P peardt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U

12 OCHOBaHMI B CBETE MPEACTaBICHUI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
JUCCOIIHAITUT
XHUMUYECKUE CBOKCTBA COJIEH B

13 CBETe MPEICTaBICHUI 00 bubmmorexa [IOK

peA . 17.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOITUAIIUT
14 [TonsTHe 0 ruIpONU3E coneit bubmmorexa [IOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4

15 O06o011eHne 1 cucTeMaTu3anus bu6mmorexa [IOK
3HaHUI 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTruyeckas padora Ne 1.

16 p bubmuorexa [JOK
((FCHICHHE SKCICPHMEHTATLHBIX 26.10.2023 | https://m.edsoo.ru/00addbfa
3a1au»

KonrtponsHast padota Ne2 o reme
17 «INEKTPOTUTHICCKAS TUCCOIUAITHS bubmorexa [TOK
P A HHAL. 31.10.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIINH B PACTBOPAX)»

18 OO6m1ast XxapaKTepuCTHKa rajJoreHOB. bubnmoreka [JOK

XHWMHYECKHUE CBOICTBA HA PUMEPE 02.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHAYECKHE CBOWCTBA, TIOJTYYCHUE bubmorexa [1OK
> OV ’ 07.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHECHHE
[Ipaktrueckas padota Ne 2 o Teme
20 «[lomy4deHne CONTHON KHCIOTHI bubmmorera LIOK
YHCHH €0 ’ 09.11.2023 | https://m.edsoo.ru/00ade348
M3y4eHHE e¢ CBOHCTBY
Berancnenus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKIU, €CITH OJUH U3 bubmmorexa 10K
PeAItL, 8 14.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
99 OO01as xapakTepucTUKa SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnsl 16.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUN CEPHI.
93 HaxoxzaeHnue cepbl ¥ €€ COeIMHEHNI bub6nuorexa IIOK
B Ipupoie. XMMHUYECKHUE CBOICTBA 23.11.2023 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoi, CTpoeHuUe, bubnmnoreka [JOK
(bu3MYecKre U XUMHUYECKUE CBOMCTBA 28.11.2023 | https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ®H3H§;0Kngplxnj;qecxne bubmorexa [TOK
. 30.11.2023 | https://m.edsoo.ru/00adea28
CBOWMCTBA, MPUMECHCHHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE TIPOMBIIIICHHOTO CIIOco0a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubmmoreka [IOK
XHUMHYECKOE 3arpsi3HEHUE 05.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karollen cpebl COCTUHEHUSIMU
cepsl
27 Brruucnenne MaccoBoM 01K BBIXOJ1a bubmuorexa [JOK
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MPOAYKTa PEaKIU 07.12.2023 | https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEPUCTHKA PIIEMEHTOB

28 VA-rpynmsl. A3oT, bubnmoreka [JOK
pacrpocTpaHeHue B IPUPOJIE, 12.12.2023 | https://m.edsoo.ru/00adeeat
(bu3nUecKre U XUMHUIECKUE CBOHCTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMHYECKHE CBOMCTBA, MTOJIYICHUE U bubmoreia TOK

> MOV 14.12.2023 | https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «[lony4yeHre aMMuaKa, U3y4eHHe ero bubmmorexa I1OK
) ks 19.12.2023 | https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3OTHAas KUCIOTa, €¢ (Pu3nIecKue u bubnuorexa [JOK
XHMHYECKHUE CBOMCTBA 21.12.2023 | https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHUS B KQUECTBE MUHEPAITBbHBIX

32 no0peunii. XuMuueckoe bubmmorexa TTOK
yAODP ' . 26.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIel cpebl
COCTMHEHUSIMH a30Ta
®ocop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaH KI/I?H((i))Ta (1)(1)15314(%2:1(146 u bubnorexa LIOK

p L 28.12.2023 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TONyuYeHUE
Hcnonb3oBanue Gocdatos B

34 Ka4yecTBE MUHEPAJIbHBIX yI00OpEHUH. bubnuoreka [IOK
3arpsi3HEeHUE TPUPOTHON CpEAb 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocdharamu
Vruepon, pacupocTpaHeHHE

35 HFE 2 : gn;gieézigiszimiqecxne buommorexa LIOK

PO, 16.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxkcuapl yrieposa, ux GU3nYeCcKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJIOTHYECKHUE MPOOIIEMBI, 18.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ okcuaoM yriepoza (1V)
37 VYronbpHas KUCIIOTa U €€ COJTH bubmorera TIOK
23.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[losryyeHue yriekucioro rasa. bub6muorexa LIOK
KavectBenHast peakius Ha KapOOHaT- 25.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavyaIbHBIE TOHATHS 00
39 OPraHMYECKUX BEIIECTBAX KaK O bubmmorexa HOK
P N 30.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
40 Kpemnuii u ero coequHeHUS bubmmorexa HOK
P A 01.02.2024 | https://m.edso0.ru/00ae080a
ITpakTryeckas paborta Ne 5.
41 Pemenne skcriepuMEHTAIBHBIX 3a7a4 bub6nuoreka IIOK
o TeMe «BakHele HeMeTauTbl 1 06.02.2024 | https://m.edso0.ru/00ae0bf2
WX COCTUHCHUS
Kontponbnas padota Ne3 o teme
42 «BaxHeimme HeMeTaIlTbl ¥ HX bubmmorexa TTOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COETMHEHHM S
OO01mmas xapakTepucTHKa
XUMHYECKHX 3JIEMEHTOB —
43 MeTaI0B. MeTandueckas CBSI3hb U bu6nuorexa [JOK
MeTaJlJIN4ecKasi KpUCTaUINYECKas 13.02.2024 | https://m.edsoo0.ru/00ae103e

pemerka. @U3nUYECKUE CBOWCTBA
METaJIJIOB
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XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUI PsI Eubmrorexa ITOK
P o P 15.02.2024 | https://m.edsoo.ru/00ae1156
HaMpPsDKEHUH METaJIOB
OO1u1re criocoOb! MOTy4eHUst
meTtaiuioB. CruiaBel. Beruucienus mo
45 ABHEHMAM XMMUUYECKUX PEAKIIAI Bubmrorexa ITOK
b peardiy, 20.02.2024 |  https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKUT
puMecH
46 ITonsaTHE O KOPPO3UU METAIIOB bubmaorexa [IOK
pp 22.02.2024 | https://m.edsoo.ru/00ael1278
bu6mmoteka [IOK
47
Ilenouneie MeTaLis! 27.02.2024 | https://m.edsoo.ru/00ael14b2
48 OKcHuIbI ¥ TUAPOKCUIBI HATPUS U bu6mmoteka [IOK
KaJns 29.02.2024 | https://m.edsoo.ru/00ael14b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnuoreka [IOK
KAJIBIAN 1 MarHui 05.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxueiinme coefTMHEHNS KaIbIIH Bubmiorexa [JOK
g H 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CHCTEMATA3 AN
3HAHUH 12.03.2024
59 JKécTKoCcTh BOJIBI M CITOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUS 14.03.2024 | https://m.edso0.ru/00ae1886
[IpakTuueckas pa6ora Ne 6 o Teme
53 "KeécTKOoCTL BOMIBI M METOMELI €€ bubmorexa LIOK
" 19.03.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEHUS
. bubmuorexa [JOK
>4 Amomuiuit 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [JOK
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TUAPOKCH]IA 26.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
o Keneso 28.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIH JKeJle3a bubmuorexa [JOK
(1) u xenesa (1) 02.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011IeH1Ee U CUCTEMATU3ALMS
3HAHUU 04.04.2024
[TpakTuueckas padora Ne 7.
59 Pemienue skcriepuMeHTaNbHBIX 3a71a4 bubnuoreka [IOK
1o Teme «BajkHeWIme MeTaubl U uX 09.04.2024 | https://m.edsoo.ru/00ae3de8
COETUHEHUS»
Brruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
60 peareHToB J1aH B U30BITKE WIIN bubnuoreka [IOK
COJIEPXKUT MpUuMecH. Beruncienus 11.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa MPOTYKTa
peaknuu
61 O0600611eHre U cucTeMaTH3aIHs
3HAHUU 16.04.2024
KonrtponsHast padota Ne4 o reme
62 «BaxHeinme MeTaIbl U UX 18.04.2024
COCTUHEHUS
63 Bemectsa u maTepuaisl B bu6mmoreka [IOK
MOBCEIHEBHOM KU3HU YETIOBEKA 23.04.2024 | https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bubnuoreka [IOK
OKpY>KaroIlEel Cpe/ibl 25.04.2024 |  https://m.edso00.ru/00ae4270
65 Ponp xumuu B perreHnn bubnmoreka [JOK
9KOJIOTHYECKUX MTPodsieM 30.04.2024 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
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66 PezepBHblit ypok. O6o01eHue 1 1 bub6nuorexa IIOK
cUCTEeMaTU3alus 3HAaHUN 02.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHelil ypok. O600611eH1Ee 1 1 bubmuorexa [JOK
CHUCTEMaTHU3allis 3HAHUM 07.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHue 1 1 bub6nuoreka IIOK
CUCTEMATH3AN 3SHAHUN 09.05.2024 | https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10O 68
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